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(57)Abstract: 

PURPOSE: To improve the quality of a film and raise the 
emission rate for an electron emission element and 
heighten the performance for other MIM structure 
elements by anodizing an insulating layer in specified 
formation current density range and metal in specified 
oxidation speed range respectively. 
CONSTITUTION: Al is formed by 15nm as a lower 
electrode 13 on an insulating substrate 14 by RF 
magnetron sputtering or the like. This is put in formation 
liquid being made by neutralizing for example, 1-3% 
tartaric acid aqueous solution with ammonium water and 
diluting it with ethylene glycol, and it is anodized with a 
platinum wire as a cathode. At this time, formation 
current density is 0.0001-0.1 A/m2, and oxidation speed 
is 0.0002-0.2nm/min. An insulator such as Si02 is 
deposited by 50nm on the formed insulating layer 12, and 
this is defined as a protective layer 15. Furthermore, Au 
is film-formed by about 5nm by vapor deposition method 
or the like, and this is defined as an upper electrode 11, 

and hereon Au, Al, etc., are deposited by about 50nm so as to make an electrode terminal 1 6. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



14.03.2000 



http://www19.ipdl.jpo.gojp/PA1/result/detail/main/wAAA6MaGYbDA407065710P1.! 2003/09/30 



» Searching PAJ 



2/2 s<— v 



[Patent number] 3390495 
[Date of registration] 1 7.01 .2003 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19.ipdljpo.gojp/PA1/result/detail/main/wAAA6MaGYbDA407065710Pl.. 2003/09/30 



W7-65 7 1 O 



(19) H*BH$lt/r (JP) (12) ^ |f ^ ^ (A) (H)4*SlFffiK^8§## 

#iW7 - 65710 

(43)^BBB ¥fiE 7^0995) 3 /310B 



C5t)Inta.° 




F I 




H 0 1 J 9/02 


B 7354-5E 






1/30 


B 












m$V£<D&6 OL (:£ 5 H) 




ftS¥5 - 213744 


(7i) mm A 


000005108 










(22) mm B 


¥/&5^(1993) 8/!30B 












lift ~" 








SCSCl5S^TU*lS>>-ffi 1 Tg280#Jtt 
















































JfOsClBB^TfjJloaf^rffi 1 TB280#ife 














<74)f*SA 










smn\zm< 



(54) C«W©«*W M I M«jS3?^*5 &Xter<Dm&Jj1£ 



(57) 

[lift] MI MS!*-?-»ttlJ*^-fcif<BM I M*3£*^-0> 
E)c®>ft^S5:0. 0001A/m 2 £Jl±7)>oO. lA/ra ! OT 




- 1 - 



2003 09 30 10:08 



W7-6 5 7 1 O 



[1**4 1 J *6SJ§, &JS2<^3ojy±cD/l£ 

0 0 0 1 A/m a £JLkT*0. 1 Av/m^T*>ffcj*«aEtt 

0.0 0 0*2 nmai^og^O. 2 nmHT(OM"e4 

A l fclMMrt-« w k \z X 9 5 i^titt 

I»*«3] »**l*3j:O c 2lw*3l^TA*l £ LTT 
(A I) Srfflv^fcM I Mfltie*^Fwa!lifi* 

(T a) , (T i ) Srffll^M I MfflfigiR 

[»**5] &JS1, gf6nmWI6ii ( £J1 2 

zzkizx*) , &m2(n^mfrhnQ*^m z ?-*m\ti£ 

*5MIM«a«^o 
[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] M 2 KM I MfllSSSrW^ttHl*^- £ Ltl 

/um*K±9*g£2SiBU *6»/li 2, ±95m@l 1 
i6O{t*Ba3S0W±^^4^¥-S:*-r5«^{i, K£ 

o 3 -a i wjticfc^TwOflWfcisw^ttatf** 
tfxcottmz x 9 ^ite ur ft*Bfl« 0 a s aMb ttti^ 

«cHlW*^tt**«*W* J *V\ LTtf 

So 

[0 0 0 4] ::<0«^«&8Mt^SHH4, tfttHB0>fm 



mtmzxvmfcirzjjm*m\<*btix\,^ 0 au-a 
1 2 o 3 — a i mmv>m*i&m%**ffi&&ikfexM&-f 

05 SRE, »««Mka*&»*4^fi»;««E«KS:0. 2 5A 
i^^ntv^o K^^x^y^, 4 5 

t, 5 2 3 3-2 4 91, 1 9 9 0^, 

Vide CouchesMinces, Vol. 45, No. 253, pp. 233 - 2 
10 49 (1990)) o 
[00 0 5] 

mmm&L-xo k-fz$km] m i um^mm^-co 
temzm-tfttek it, ±mw&i 1 -t»««i 3 1 

^ICWt-KlE^WDLfJl:, ±Umfei 1- 

15 T^m®i 3 k<Dffl\zmtiz>mm vnm 1 

d) fc±«««i i^feKffl+*w*ttJ*ns»ffl««IEl 
e<t<oifc (tJcfflH:) s I e/l ddsfcio ttW*^** 

itmJj&XnbfttcM I MlT-ftffiiftfi, (1/1 
20 0 5 ) ^-(0(Sv^»aiJtL,*4*e>n<i:^ofc 0 

[0006] ^^J:5(w, «cmit^tt<**WHtt, T 
sismffii 3 £f&iM 1 2 £co#®^pfig^ hv^y >^ 

»<f>) Srtt*4<ftoTL*5fc»-efci 0 

Jf 1 2^BtK^* 5>^»v^»-&lw{4, hy*!l^i:i 

5M«*fcy— 2««Efc«Jx6. y-*«9fci4*fe»i 

1 2rtco?gmttS£g^^--^ y^*w8ttn*t><^*<z>-e, 
30 mm^^^^-m&< . mrf-tkm\a±if^-v^\ zl<d 

X o \z, M lM«^»m*^^*>«tSSfcttlit^(8:v^B 
[0 0 0 7] **MI4, *6»*^BHt*rl6]±*-fr-C, ® 

[0 0 0 8] 

^S^rO. lA/m 2 OT:U, SMk***:0. 2nm/m 
40 in &TF\z1-ZZb\zjL9 % tfttM^KK«:A±$-&« 

£ , ^LBltte 1 x ( 1 / 1 o 3 ) £ ft 9 , ffi* J: Hlffi 

[00 0 9] 

45 Hffl] TgBtffil 3^LTA1 ^ffl^t, ^n^^® 
±Si5m^l 1 ttM I Ml^ttJi^^W 

5 0 Tg&mm 3, jigpmi^i 1 oawi-tjx-en 1 

5, lOnmgST'Wo w ^Bl»»4— i w k \t 
50 fiSTt4v» 0 1 2<omm*3^ 1 0 nmgl 



- 2 - 



2003 09 30 10:08 



[0010] i<D»«iMtiaeSr»3*-f-*. it&WLt b 
"CI*, l~3%W®;&g?*&j{£-S:T>'^-T7k 

So rroflsfiMR^A 1 WT95®£1 3&B§^i l/t. a 

i". ftiWKSot^iTltli 3<Da5«S(i-/j:fc> 

[0011] BB3£lMHM:i*«>. S&8i-l£®lffl®EE 
Mb*«BEV) &Mffi-|*ffi|IMw%J'iSttSfE£<aHffi$: 
5*bfc. «ttli<bS;««E*«J«:i:ofc. BfMk«>WJW-e 



tt. *»EI!S-(M&«*8H&* J & Jo 1 , 

05 k, ft3MBtt«j!Wk*CfiTl/t^<. JriH-#/J> 
[00 12] A 1 SrB&fiii: Ufc*&&0iJ»cL 

10 < 0 

[0013] 

Uti] 



Al + Ox — (Al ) + (Ox + e) 



[0014] w w-C\ (A I +)!2igPiL/cA 1 + 
Al,O r (OH),(x, y, ztt«tt*fc»i/h«) -C*S 



15 JtSJ:5fcfl:**to«£riS-t-.5. 

[0015] 

[ft 2] 



Al x O y (OH) 2 



+ Ox — 



(Al x O y (OH) z ) 



[0016] i:ior, a l <bK&ft$n-5<, 
7"nir^ro< ^ilLtrJ; •? , A 1 & 3 ffi£T-&ft£*b4 
t, i^l^fitlt-foS A 1 ,Ojl:^5. bfc 

KftJ&'HcA 1 ,0,(OH), t\^^%±ttf&<Dik 
[00 17] (ftl) , (ft2) OS(£M:5i,.A 

ttftli\ (ftl) . at: 2) ros^e^b^wt, 

SSftT'o-fc^ttitfTL*^. Ztiifi, {tJ5»«SI«« J , 
Sr'h*<i-4-t»c:J:9, g?ft>S*£S< U «t«rortl 

[00 18] 1214(4. ±IEO^ftt?mSabfctt^0ctti3!l 

^.mm^rn j 0 ^Htfcs, i«5H*»e>M 5 

(C. J 0 > 0. 1 A/m 2 T-l4. MctiittlZ'^y*^ 

77*W^<<C!) 1 IX (l/l o 4 ) KJLkirV^SS 

d. lxd/10 1 ) 4:V^9i*v^ttUiJ*:^»e>ii5»& 
t>*>5, Jo^O. 1 A/m J T'I4, gSftiia^ 

[0019] 1251*. ft/fcUKSfS J 0 tmti&g.k<r> 



(Ox + e) (^t2 ) 

pLfttOTfcS, rrT*gtftiS«t»4, 03T- 
«{^HI*6ad»feB*S!jA*-ero«fW4: t , . aMUWKflEtr 

-XA^e,^i®$tt5i5^. ^ftii£g£ft/?S;«>ftS;g 
25 £l4til£it0iJLT^5o El 5 A>P>to*>5 J: b J 0 < 
0. 1 A/m 2 t^ 9^1414. SfftjiS&O. 2 nm/min 

[0020] j 0 tmti&&kmz\£l£Mi-Z<DX\ J 

0 = 0 . 0 0 0 1 A/m 2 l:t5 iiftlSli, 0.0 0 
30 0 2 nm/min t^K> . 2 nm|S{fct?iWl: 1 6 0S#PI 

fi-t-i-fc^u:**. iny£tt*Wpl««c*3fco-c»«ifMl: 
o o o i< j 0 < o . i A/m 2 rot5iai^^:-r -s t «t 

35 t\> 

[00 2 1] ft*s. ffiiferoj: 5t=SMki&t»itt«*»?j« 

[00 2 2] SfIiB<0 J: M I MS^UJ^T-fCfclt 

m^tUiflT-eA^-, tz t x.«M I K* if W» 

^•T"b^t4W(6]±*llS C t MX'Z S, 
[00 2 3] 

50 IfiSWtWSffi 1 4 ±lcTSBm«i 1 3 t LTA 1 1 5 n 



- 3 - 



2003 09 30 10:08 



W7-65 7 1 O 



SfSJofi. 0. 0 5 A/m 2 tcsijps-r^o :©ffiis<t 
f=J:9MIMi 2AWf8.T?ZZ>. SiO^Al 05 

<t "9 5 OnraigWiffSf L. {*S/§ 1 5 t-fZ> 9 

9Autr5nmat*«U 1 1 k'f*. £ <b 

{3, 5 0nmgf©Au, A 1 ft ifSrt&gf LTfi^a&T- 10 

lXd/lOl TorrSawK^lf rtfw 

6. -r*iot>. ±ajtnsi iic+5-7 vm&nns.*: 

fcf&MUf 1 2 <7>*H4li-Jir6i± L, J: 0 JKtt«*«^-» 
fctUfH^fbixS. 20 
[ 0 0 2 4 J *«WW*j£^J: 9f^«L.fc*ft»«l4«K 

LTEH1^-ti:-5i M I M«^fctS^l3*3 

So 

[00 2 5] ilEcoHJIMtw^fc^ife-C. <&likg 12 30 
<Dlg|ff£r5 nmitS t. ±§&®ffil 1 -Tg|5l;1& L 3 
R^{C5 V<D®E^en^aL/cB#(7)#g^[*iffiJ¥-^5 1MV/ 
cmi:^9^Sca3A5jec5o IWJ: 9 ic^V 3}-— FUJI 

[0 0 2 6] ±Sl5fl;^l llcMilfAui'ffllr^t, ± 
S5ttt£l l i:X£i:<7}#cgw|s*lg (tt*B3^) (±4.7 
v ea^co-c. vd=5 v-ctb^$-*fc*i-&icii. 



Hmm 1 2<Z»gJ£&6 nm«Ti:t5i:*t4> y y h 

SUT^5fc*(31 0nm~2 0 n m*iatf»8§J¥£ri&^ 

[0 0 2 7] v?-v — -JvU • • T-?7 4 K • v?^ 
I4 5t, 1, 119-1251, 197 

4^ (Journal of Applied Physics, Vol. 45, No. 1, 
pp. 119-125 (1974)) "C(±KJ¥6. 5 nmOTM I Mf^- 

ifemsiT-^^-^ixT^i^. rm4*6*H&&2 o ok 
[00 2 8] rfu^atu ±.n<nn&MX'&'<ttm 

X\ t&BM 1 2 <nmm& 5 . 5 n m £ LfcM I MM^Hc 
UJ*T-S:»f^Ufc»'&-tt. Vd=5. 5 V-CibfE 

tr— a - i as-et fc 0 

[0 0 2 9] 

^^Pir^|3fc^-CI±. {bS^SEffiaSrO. lA/m : 
WTlc$iJP6LT. aft[bia«Sril<i-5wi:twJ:9. 

So 

[Bl] *58MCJ:9f^«Ufc«T-«cta* J F-o«5tS:* 
[El 2 ] MI MS*^«tffi*T-«5»f^lHa«5KWBI<, 

[El 3 ] NiffiiWkiae-ewft^tt'sit t fkfiS;«EEro«ft:«: 
[1214] [b**SiE«ai«clilifci:rotiB8**i-*MtBI." 

[115 ] ikf&mm&&bmtmmt<ote&&7r;ir&Lw 

Ho 

10-S2, ll-±Mm&> 12-itI, 13-T 
14-fflS, 1 5-«HML 16-1«?, 

2 o-fljL 



[Ell ] 




- 4 - 



2003 09 30 10:08 



W7-65 7 1 O 



[HI 2 ] 



im3] 



[04] 



[22 



El3 




• s 




o 






— 9— 
o 


o 










! 




o 








□ 







[05] 



BIS 




001 .01 .1 1 



• (72)«9i# f£» IE 

35 *JK»BB#*ffi*B8?'{rfil 1 T g 280#ifS 

(72)&w& \hm fen? 



- 5 - 



2003 09 30 10:08 



